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APPARATUS FOR EXCHANGING DATA BEVHBBH A CENTRAL 
STATION AMD A PlUBAtlTY OF WIRELESS HEMDTH STATIONS 



T.^xs .nvprtlon 9enaraXly relaces t£? the fieZd of data 
■::o-Tura-aLion^ nerwork^. Hor^ particularly, this inv^^rric- 
p^srfcalns t;; a multiple access protocol for a data coxruuxc^r on?! 
r.<-.worK Ixwirxc :raml;er of usera exchanging data beti^een 
iriQividual remote stations to a centra) station aver a. single 
opr^cal infrared channel, 

A -T.-:*-- point digital comnicatioiis network typically 
consi-sta o£ rxursber of remote stat:^ons vmich >-^oTtivjn..ra'-e with 
« cexirr&I Su:ation over one or more two-way co«niuracatior,* 
charr.olA, Poi oxarapia, personal computers are typically 
ccBnecced lo a x^ude vc^riety of peripherals or other corvu. --^ - - i 
wire cablee, i.e., a hard-ts?irad comnication^ Xr-eow. 
local ar?;,-5 iietrworks tXMi's) ar^ often used to Integra rercotQ 
terjsinals that »ire located at the iSv^-^ie s^itu re'per.di^isj si^^xi » 
nuTT^er of ussrs, axstanc^ befi^^ea- ter^itxa,^, au;mAM n pjr.r-.er- 
als, £req\jancy of ayatem r^cor^f iguration, portability or the 
remot<^ stat:ons, <i^tc,, the harri~w.i-.^d cable aNvr-^f r!d>.- ret :o 
prart-acai for a gwci. aop.icatior. Hcnr.^, ^i„„^io-- 
eoEs^unacatirn techno loq^ieK nave be??n e^rp,lcyei, partir^uarly whf»r. 



Jhia.!i.a computer demces:: 

and mf^a^ed cpt™ca" Eca^o rv«>raei ^v^^teTs ai^* or^rP 
^" xa«Q: 5x§rta amp„i tade Yar^atiosi.«? ara ns*_tipat.^* 

cvatc " e^fioyms- ul^:^a^c-nic sound vsViSi^ ©-^eriencc f?ev«r^ 
ijrrfolens wx-.i tn^ coinp„e?:& loss :>r a,j.gnaj.s aue to n lis t-^e 

af farted bv ^l€^ct;romagnetic xater£^r^-ice, and i.*- „-3. 

pererrate %*ails^ , nave no ^novm neallh or e'^fety ^ffe-:? ana 
■act te'Lx^i^'ct to r.C C, i^aq^Xation l^x^ov^x, ir^i'sred crans^ce-,?- 
i£X& draw ^p^ativelv iov? dox^entx* vcri-^ch is ^a:^^ \. ~ < - .5 
witn respect tc bana head battery p-^weicJ 5-*^^ - ..^ „ 
Tr..,^^. r^ie o** .rt^-ared light tiu w*-e^ess -^di^r xs s^£:lI 

tei^ Co teUcL app icatioxis 

J" ord^r £cr whfe ranjot^ s^a^^crr "a <„->-"t ? n cctv, j ^ 
t.tu ceatral ^t^tioji. the remote ^^'tst-x-^us ,rusr b«- ars-c, g<xin 
•^s"cess 1.-^ the c<*>n^qcn.l:i -shaa;«sc comT«u.i al . .-^^ „ . ^ c-^s 

t:'p- t"x5.'^ ^-.-if le-acv-esc «-iqn.3' -^vi^x <. ' x < ^ -^^ ^ ^ 

tv o<^ta ."onni^nxcat ,\^, _.ic„a, ^ 'psctcc. 3' r rcrtdl ^et 
o5 1^ gowtn^na ~^ forr^t a:.c. oa^^^-ci 01 .-ts.t^ j| „utPt-^ 



c.^»an-:;l hy t rgnsr.xLtxng z.t:s, daL«. Tej3sa^«^ iTOdxa^ely xn ai. on 
deirsnc t^^^ion, taking the QhB.T.Qa that cth^r remote ^ir^t^ors 

a coll oocutw, t^^e d^wS ra^ase^gc ' :3cr rec§:uv»d c. 

ly, at ai"* Sincf* thejc is* r^o coorvSx action bc^tween colLe'^i^^g 

- -e nan>ber of ^s«rs mqx-ease m a® tfot. ehanr^eJ Xoad - e&t - 

Hence ccntentxon-bas^ed prctoi^ql^ are rso. ^ijrtablc £c - i ^r^- 
d??ta con fun^r^' ions applicataons, 

lh«y pi^^s^id^ the «ecessar> coord' ratios^ betwaer th>. re-ct. 

--ca::ior.- t er^suxe that "o two remote s^tatior.s tramsmxc tix 

.^aa^ Lxna tc coiitend for tbe chatinal. In oth^z ferord.-^, r j ^ 
'n a iionc.^-^tentrion syst^'i^ take turns acca^s.ija the nt-t%^DrK 



■^1 k ^ ^^o" r-MC" rbat 



^•ifior^ ii^e-ween usars are avoiiai 



^oncor*-?»-ticr, wh^s^rel access usaaliy lii>ple'^«in-« i ^ 

K^^^q^ rr sy^ciir< n-^ctiDii B:;gnal to &h?» remote statiur-s 
a% ..x^afiOT roj tnc ren^ote respond by trar.;ST'ir*-^ng daia 
ijn the cnaTstjej. . 



^ w - . tc bo 

- ' ''"^ 1=^1 "^t<~ tat x-u rvvVv-* ns&£&Os. 

tc ssna ovei t^c chaw\ r^i:; .'s^t-.-l ^oiti'l>s q^os or to pea 
- ^ Xr r-* to^o+'t' c^ai on -^ces havc^ a ^t^e£^3;3-'^ 

^ iK* """If a^ta nea>s«ai-» xi^a oil's '~e,i,X' tiJdnsn'itteA v^voi is? 

ir. r«s»on£>^ the :3cU h^rei^ K>r 

c-^„ea sr.^t^.n^ ret™ a Tossag?' l^-x^.c-t tDlli*>a Us zra.a^- 

c.^A -A^ia.c\ syrxnro-.xs&t.icr , and Lher trsMiL i-is aata Tos.-a^-- 
1^ teBpcns^ to Lh^ poll, Herto^, a Biqn.fio^nz port^o * t>"e 
c-"6ral„ v,r^nne"' rapacity i© qorsuTed hy tb^ polling ^agn^is 

1.^ ret^rred tc "x-rpncit polling « Vndm the xmplicit ocM^ng 
te;:jhriiqu<s, aach timing cysla at; tht; eha^j^ei ife ai-'„d< o. - - - 
Mmbor c^^ tiTe slots, and a Bp^cxlic txtrs* slot wx.n;- eac - c^'^„-„ 
-~r^r\3d £cr a part'cuXar remote sstatioa. Ecic:) iVrDte 
^v.atacn %v'r.icb MoHrordzsd x.r, tisre v^xth th;? - . m - 

xt^ ^rpl^CxtlN vtranted areas® to the channel d-uri-q ^ - r _ 

riire slo rr^et -^fc^rds, the channel access is contra »Uad by 

£o«(^ir\nr9 ti^e slcts fox !.ac^ teTC„e oJ^rj"-^ rr *- 
tbar. belr>g co-^t relied ov «;qi^c^t p o-^a r^^-T 
mtxtr^l Bt;atxon.. 



^ ^ s--. r^^ \ o': -^T^^* ?5tatj.^^r* Lh- n«^tt< ;^ „c L >Tt?« sloe 
-^^B . * . citzicicnt „„>nrnh to co-ta-i-^ <~ t-i^^e a>,.i<. Tve&saoe 
packet. Hencs, tfe« channel is efficiently istili^ea only if each 
rcHxcxA-- &ts':io:i i.^i^ ^ acsi -T.s-jr^^'.^ge tc- s&imd during aach cycla, It\ 
Lowftver only a faw of the rets'soce stations have, tnessages to send 
mring «ach cycle* then, the channel remains la^e dux-ijig the. 
- < ..i^-:; — --c< .-^:o::s aUocCwu-d lo tueso nor.-iesponsi va -eirc'te 

^ta*:cris. Khex^ anly a fractiou ot chts remote users have daua 
messages to send, an enormous amount of chanrjel capacity is 
wasted in the e?npty titne slots of an xmpXicit polling i^^'stem- 

Qm advance over the prior art was provided by 0,S, 
P?^tenc 237,144 {«the '144 p^fcent*^) assigned to the. sattje 

assi9riSft as the present- Inventior.. The '144 pateoEit avoids soae 
of tha ^:^is?advantage8 of e3£plic;it and iirspaicit palling by 
rer.ioaicaIXy allowing r&mot^ data stations to register s need for 
a dc^ta :,:a^?ra-&sion v.^ith the cer.tral station under an implicit 
polling Cornk^t, Registration is aXloT*fed und^r the *144 patent 
v^heneve^ the central station transmit t<id a reservation sync 
."RS"' tr.^ae, Cv^^vtenr lo.": >;as avoided following the RS trance by 
iS5iun^n9 4i£ferexit delay perlqas to eacli remote terminal for 
transmisaion of an access request following the RS frame, 

r-cer the -';44 patent relati^-^ly fixed time 
wA^^ allocated tor the RS frame and access requests ("tile 
reservation request period") . Following the reservation request 
period a second, variable length, time period i» allowed for 



-n. '^4<. Da-s^nc, ^ scovto a^"ci-a.c:i if»maxno ajt^v^^ tii., 
wllad data transte"^ node idocs net ertt^- t>e slesp ^rode' orly 

..'c e-, DC_„c>^ s:xnd f iraisl-r data Sj.n..e a^t% tia^si^- 

v^-^e cc-rtx:iX station to tn^ resiote sra-^or. cccurs a* the enc 
ct c^ie poUpd aata transfer' mo<^e, and sinc^„ tv^^ pjxlea dat-^ 
.i^i-tei nod' ox variable length, i:h^ Bleep mods t^.e '14^ 
r'r.re:.t cannot be usea wh»^re data re be txansfe-^ed frosr the 

**^itral nm.t tc renote stations. 

Ta& '144 patenc al&o allows fE:^r t^e adcc^t^-c ox ^^-.^ 
r^rrrtf- ssratx»n& to the relatively Itx^^ -'ese3:^-':;L:ui tsqieffc 
per;^.>d trrcugh the us?" ot a "tPs^mberslixp acqiisitior. ce^.od" r^e 
neniijexshxp aoqaisltion psilod is a tsultxftane &tri3ct i^e v,i*hir, 
tae *.cpcrfia-me3 aiter ch& polled data transfer ^<-ricT rrxro 
%N'hcreir ceafcral statxotx accepts isew raa^ote i^^^atici^ x-'^--- - 1 « 
i.<-.. "-^-nin tho rss*eror:ior reguesiJi period) . fhu nenbersfcxp 

a.qui.^^txon period is a xixed txne pmo-^ v.^ \ .^r^-r**^ 

v^^rei-- a ne^^ rsjo^e statx:>i group oi ? «\ ■^>- , 

nay so^:^k ^ ^^n. ^cc?ess to thf com^aum cation svsteta, 

i^:^^"^^ ' -te '^44 patent ta-, ;ac^'-xu^c l ^ -^-r.^^ 

i^. c c-^venxt,.!* rnef.ol o* cot^tv wa-^x'-^ t^o -<c- cox ship 
- aiivi^s Tiv '1'^. ratcir„ alfsD la 1=^ to aJdra-^^ che t3u^^ . 



;:;nv«r oax<ing~; whert^ downlink tra.nsuii.^sioas muBv, occui between 'cr.i 
central sr:?«-lorji a-a re*^ot<ti >3^^tlo:L- H.,o..urp or vn« ^ti, c.uco 

sr.ati~n, a nesd exists tor a method ^Jid tneans of rejnote £iLar.xon 
power control under dynamic loadiug conditions involving the ta<fo>- 
way exchange of data betv^eer. rmote ^tation^j ana the central 



An apparatus is provided for exciiangins d&ca foec^^een a. 
central station and a plurality of ^irela^s remote statioj^s on 
a ^ime di-a~.^. . ^amunic^ation channel. The app.^rafcus inelu.ies 
*nasns for receiving access reqiiests frois remote station© of the 
plurality of re^ot^ stations duTin9 a firsc time interval under 
^or.; f=-ti:>n based procoeol and a uon~conteriticn based protocol 
and Tsisarjs for polling dxiring a second time period remote stations 
oz tha paurallty o£ renjote stations providing acc&^s requests 
.;.a^ r.on-coatention ba^ed protocols during the first t:i?na 
psriiod. 

The apparatus also allows ramota stations to exchange data 
:Uu=-ctlv- SiK-h direct exchang<3 is possible wher« the central 
sita-ion acta to coordinate such exchaagea wliile deferring the 
enablement of other nsers is-hich may interfere on the coa5rr.un^.ca~ 

:tion ciiamjei.. 

Anotn&r aspect, ox tha invencion provides a saoona time 
period where data si^y be transferred from ths central station to 
individual remte- stations, structure for broadcasting conttron 



second z^Mm frasrte. 

The feat\ir?^i? o£ thr- pr&-^?>T5r Invention vvhich ar<^ 

Ma-t^, Tr.^s .-,v*ij.t-.or. ^tsolf, t-owovs^r, coasc^^e.- v»-tb 
fcsrther ub-^scts ^nd advantages th&r^oi, may be^t be under^rood 
v^tL re-ei^-ict t, ' ^-e foUowino d^scrlptior when take:^ ijj 
v;L-njxjnctxon ^s-x*..- tiie accompanying drav^ngs, ir^ whicbx 

Figure X i«j a gexiers.! blcck di^gratn of the wir^Ies^s data 
communications network accord^Tjg to ths present ir.vention; 

Fimire a is <^ pictorial repre&entaticc. of < — » 
Irame format utilised in the nmatipXe^ access sign^^xl . i .>co: 
of ebSi px-ssent iii^-^stion ? 

Figure .5 is a tiir^ng cyol« diagrarn ,Ivst:iat^r.c -ne 
txifC" stage reservation -based pcllmg prctoco'^ and a&z^ 
system the presenc invention; 

Figure prcyides a surmary of r^-wcx:-. 

runcticB by fOT^ type ir. aooorda15.ce v^ith. the ^nvein.^.cc alonu 
sci"-^ ^ ct^scr;^ption of fratne content wit.Hin indivxaual ticlds ot 
the, rrame.? 

Figtsx-a S depicts a sict arrar.g^^^ivsnL usra v,~i^-.- 
reos^^^sr- period an accordance with the invent xon; 

Figure $ xb a timing cycle diagra?n similar to that of 
Figure 3 ilXu^tratlng ^Xot tssage. 



-I- 

pc'vfcr c;rrfsuT|: tiers or the -fer'oto juration rcr«-v?*r t^en^frittei 

v-'mxn<3 cyc„& ars'- 3&ta <i >.caarge Figure 

rxgu-e $ IS s detailed blyck diaQr^tr of o:s^-i 0^ -h»^ 
i.^;rot? 5.<iaiic:u. or tbe ccauriunicatlon^ netwrk shown i& 

Figure X? and 

Figure t& is a aetaii^d block diagram of the central: 
station of the data cjoistnxmicationfj nettsfork ot Figure 1, 

Pets 

Th^. e.yv<ition. to tiia problem of po'*-er s?avings In %s 
aivT^arfiicaUy loaded isystett? requiring tlse two-way exchange of data 
b-stween rsTKote statlona and a central station lies, conceptually, 
ir. tnixing contention and ncn^ contention based access protocols 
and 3n mapping a data transfer period into uplink and do^llnk 
epDohB. The prior art: ha© taught that either contention based 
ur.N-rrCf oprtontior. based protocols isay be u^ed within 

acca&s periods gaining entry to a multiple access system. Under 
the invention, it has been detertnined that an unexpected increase 
in £-rric:.;nc> ray be achieved fov us-ing nox:--c<onLeT)cion access 
protocols tor remote stations requiring frequent data exrh,=^rc^x~ 
and contention access protocols to retnote stations wich 
.trequent daca exchanges. 



-V ^ hf> uc^a K>y Turcot ^ «5tc;tiox lo as^a.'^*- -vf^r-c u^-^i^^e-^^oii^ 

-t<*tior& ^ -ie c^nt^d &tacicn 7 ma/ ~ -tan ^rx d^t<, 
t>ro.-«to^zncs co-troX entity or -say be an acc-^^s ooi« (^^-s as^ 3 

u.nx3^ n xi:*£j:^>f»a cransso^^vsr lo ooup^f^d to certial 

t^..-" vxa «^ ha-d~^ixed lank IB Each or the res.ote ^^t's^i-i-- 
XK^'.d^*^ an o»*-iqaI a.n£-.ar^d t3:«n»ce-Ter wH^ch -ormn c^s-^s 
-€T--i^^ s by Psraino and xecei^mg aata nfe^c^aes 

-.htf .-on.r<*l statior may i3t;ixi/e t^.e d^x^ !>ies&^ t i c 
« t*:^ dsLa nesaages or. to a aifferei:t stafcxon xn a iccai area 

0-.! "be rrcfoi rsd ti.TJbod-'nenc >«c ^ 1 r-^- ^^-^ 
^^^^ - nar.a keid bs tiery-pDv^eied coascu^ a,- 



packftr.s in the Ital f'dixle;< node operation, lije piec-*i^,ru: 

^air-.1up^ox operation i ft.oI*.-; frequency cv split -ti^q^v. no. 
channels- In th* preferred embcdinsent, infrared link has a 

.-".^;£J f eKo-d:.ng s^chec^c. Ho^wer, the pr-esent inventxer* is? not 
limitad for use with only wireless links or the particular t>i?« 
of chanr.'^. cr data c.-'.n.--; rations s^cbeT.c ;*ho%tfn here. 

Fi9\ire ^ iUu£tra:^&s the isp&oi£ic charm&J frame format 
20 u^ea \inder the protocol for all information tr^nafc and 
irupervisory .^rvfc.nJ.^. Tne fr^sne fonsat of the invention 
basically the High-lev«l Data hlnk Ccntrol imhC) data 

c^aniun: cations lin& protocol specification of the CCITT, or the 
Synchronous lank Control {SI>LC) protocol specif isd »y 

Kenc^, the published detailed specif icatioi^ for the HDLC or SDLC 
protQooia may foe refa^"red to for a further understanding of the 
cogiKRori stj£>ie£;t scatter , 

As showT^ in Figure 2, each frame is subdivided into a 
nxstnber of individual fields, therein each field is cotsprls&d of 
ir^!:ib.>r -^--tic Dyts§, The following paragraphs describe 
channel frame format 20: 

BtgM&l&J^Laaj this field is ^ 3 -byte fi«;ld wnc^^e 
r r'-tDrx> pr..vidp a ijieans of establishing bit synchros i sat iou 

cr the rt^L'eiver with the received signal incl^fiinp th-^ vlccL 
recorerv sional. Tie vaiue of fh? preat^-ble ^s* . ^ 
tc :.ave a hi^irh con Lent of cr-anisUions i'w.g., "JFrTr"" rer"uce In 
kS5---^X encodix^.9 each toit provides ;:igh-lo^' transition]. 



It IB d m_cu» "^'leqa. " d. t<i hZTMCzuio b<^cij^e b' t -s-isertio- 

t.-icn th» rir> fi«;ld s ratxir. fr&Ts xio^tif^e*? the cer^tra" 

^, ^, ^^^^ ^ ~^-:t:ou fci th« <. e ^a^.T■^ t ■""eo 

tUc xenot - ;§*-.'^t^ou Each o" t*ae stiiL^'o-^js 3r asiji^rvc a « xq^^e 
^cei tificit-^^r roae or ^dd.^e^s. The r$?rote stations -yr^-aiXv 
wt^" «-v>.> -i-i c each cx^^ the r8n!OL^, .-^-a io^^-L<:;^i^ 

r^oo^anio c>:ald .^1p?< foe a=?e<S Ix ^tie prcf^^rred s'^osodiTont t>--^ 

i v,r^^«tr the t^ax^nsm mmojxit oi r^note stations . '^^^^e-^ 

c^e-otes b:.o*d.\%ir«t ^ra^*, a^'c^ woala receive; J b/ ==^11 
stations X 



"13- 

BSl^su-SttX-seli Th^i t byte xndicaie:. ;r 

"fv _^ ^:>^ to ^x. L^p-^- r^> fio^^=?<■^ v ^ute'ts ana «frect 

r^m£ aru as* f-licws- KJ?v,n;c ms-mc, EeaRlS RIS, rORF, DOT: 

isit^i^nc^ Fta*J. 4A^''. Thi? uBe of Lh^ ira-^es may oe bes", 

co-t'5i,n^ng rlt-srapp^d tiaqs, Frimarilj used foi siperv^sitxg 
Fiic::^U' tv^gs .md retranrmissiDns flags, vfhicri WiuX^ be 4e&Cii::>i.d 



^.JFCUM. Thi0 s« ^ v-:,id.j:-:*- length fs^^ld 
,.^«a £or Lt<^r.)3"%r--"jxg iata. The IKFO tield ^4 ..s also uged ixi 
unction with csrtairi typ^s? of frames (e.q , RS^-^C, ??Ff5Vl?C, 
C.X - ^-rSYi^C^ a« c- T^vois'XQxy tc^ a:i indicia epocis 
iOC£.t^cr o,, th^-' vocation of upward aata -ransfisr p^rioc 
'x.p5.va::d ■pc^acdJ > bro^idasf^t pericd and downward data ^r?iT5s£er 
w< f - a^K"v.ora pv^riod; x^rith^n the ovb\^11 data exchange i^e^iaa 
i. da c a per i od ) ) ,< 

^;ff<t.<i to detect b.rc srrora wVdch may occur diirlng r. :v.rf-xls.v^ofj. 
lii th- present ■^sr.foodisjent . a 3 a -bit cycUc redundancy cr.eck (CRC) 



u-^ ci-'t.^* v-itDiv -^n liH'-.c „t .u, i2, -3^- 

'-r ti > EI 36 , ^'je aet^ct rai oaJ 

rrcane. p^rpoti. of the 1^0^- Fr^-v.n- ths- ..icriv^- 

Tl^^^ 3 iir^^txates repeat >ng £ran<r ^^trisc.jir. 

i>^;tv..' tV^ ce*^tr«.I s-'^tiosi 1"^ and ::h^ >-eT:5c& ^t&ticr. 12 "-ten 
.^rame nakxug up the supe^tOTs; tn^ fiam rorat cesc- ' 

3ups>i£jafse£ are n«>t alwa^fss of the: ssas:^,^ te^-O'^i^l le-cf-i 
p-.-fratr^ turn, 4^vi<a<^d jnto a variar/e xe:.o„n 

P'^- oi us<,c i^r t-eceipt o- accssp -^equast^ t^eque^t pe-iodj SO 
ani ^ ^fcaiaol^ 1-rgtn field used fa data exchanges idac^ p^rxod^ 

rne c^-ttral statio-i ade-ntiries the begxnrung tn^. 
-upe^tiOT to tn<^ re^ot^ ^tation^ U by t.-ansmcs . k .^t 

^syncr^oru^atx^.-! .nSYNC^ tranc or a mdatcr^' req„. s^t sy. c.'ioj ' 7«- 

< ^ ^ ..the Rei'^:c ov v?^^\^L na-ref^ i^teienc^ tc tn- -ype 
t.old ct tre 2rai;r«i. >rTG. 4Vr li *i - '-c ^c. o 
"^O'tTJinn" "g of the «tiD«ti:iaK , •-r'*^ F<-^KC ^ ^^"-'^s 2 
pt'^v-.dec inic^..fi<^x K- %'itM''. the IJSI-O f e^j T - -^lat-^^e 



^ — u t -^-xl L to - tor ^x. 

rc"iOvP at ion 14 d^^^ not lit^c -^rc-eas to rmtwuvx ^ 

t>^istzir.ixiq o* tr« dciui period tc tiis rt?»Tete ststicn 14 jc:^ 

.^.^-^c LS\^.- extended dati;, .^sj-ricricnisatao- JIj^yInV^ 

^iam^> . Cc^tax.nBa V^th.^ the UKJru Ixmld Tl^ 4^^ of liu 

.ng-i o^cj ^-ufca^ctioi! of the data period T^e to^fpoial 

r.tcrt«^tion as above. Is vBBd by th« re't^ota stations xi 
-ecw^ ^ cn-;^ -^."^.^ *ct.-v.Mor. ijy power itjg-do^r' dwiiino 

sr-rzoi..^a^e Foxticriv.* 01 :;h<s- data pp-"od 51 

Ir* accordance \*;^th eai?cjd:^isieiit of the xuvention. irhe 
c .t- . ^' r^cui-s,. tvn-"a- axfc, a.v--lad into two gruups w^e^e a 
c-»^«p oi slots allovfs roi xandor acoSiS^ «rde:s; a oortent^oB 
t>asad t^rotoco^ icc^t&ntr-.or sjIols) and €i ^&cond crouo cf r^ots 

■^i'^ts <ci a, .»-der an i^l^^d polla.jig p^oto^ol^ Oxxdcx ^i.e 
iryertiO?., -^v^-^e^ cc-»i;ertxo::i alcts nay uo oo-ist-.«3rt: t v 
f r - 1 5^n cstit^-ite o- the n.E?!)r«*r oz a 1 - ^~ 

wichi^^ tha $01 vx;^^ ccvei&ge area o„" th" net^oxh Th-^ 
ot recf^ivod s>:c*s3, otl cstrei h^'\i, ^a^-LS>^<^' . ^<^ea 



acrf-5& rC'^'te*-- v"<-i'>.i , c'~^x^x:>.. S5l-v^ t^*^ c-* z^al ^ --on i 

contention Si 01 r^fore xi-^alH* sji'^'-fn^ v-ccs* 

'BL^^- t <iT-ie „^ ^ the i^tx-^t-- £ta^ < ao.s; a * yet 

^ ;i'-^«'-=*r^^Fc s„o" the rsmotc . t^txor "4 n. s" e-v '^Uvs-^-^s 

.^.TP*^„ cr sl.-^^s i'^ tre t&q^est period and tbe tDtal nuTS^^> 
r^£«>)ve-' slots, BY knov*x^i9 the iocatio-^ ot the le'^^mt^ -^nd 

-^.---cn tent 0.0- ^.:3nss may inm^dxstely ^aiiow th^ Rfm"" or J^i^YHl 
^xane) TT^K iorotf ^tatxoi 14 c^n det&rmin^ t>ie loc^s^ior of th^ 
-'v-^t^o.. h o ^. j\ccess may then seca^e^ tMcygh a xasaot^slv 
e^rev.* cc^^-^^r^ slot 

I „ .V > ^ ^to'-c „i tx.o -vnved &;ot:s ass-^gi'^tec; as L,e-^xi<3 

£^:5.& t.-en sslot^ wcala be the ^o:?te"txoiA slo ^ 

xr^^C field :4 o£ a S.mc or HRSf^r tra^n^ sxich a ca^^^ - 

tnaicat*-^ tor^"* slct n..«iber c£ 10 a-^a a Jioxal 3:.^«?erveo slot 

-^-Jcnl.' OT^^'-^re fiar b^t xn th< ^ gnge of 1 to ^ - , 
, 1^ <- -xea nuTi^xs to V. -3 x„nal i •^*'Rxn«rxcn of 
<ifio- a^5t L j-«d J. - x!L.Tu#»=c I -^h^ 



.^tatlDn 3 4 sends a r?^gistraLioi. .jcu^st uo ssric (RegHTS^ frasie 
^vI■.L.n rne selected contention s?.ot. The INFO field 
54 or tLc SegRTS frama contains a 48 bat address of rne ivcvu^st- 
ing Tmote station ,14 alone? with coding within tne tyvv, neld 
that the frame is --^ -IcqRTS fratBe. 

Upon receipt o£ tise HagRTS trctc. ttx^ reti^ot^, station 14 
by the c-. w^l statior. la. the central ©cation u v&rUi^s^ by 
rc£^i^-c>-- , r^ncsy ^ -\o\ni'^ that the «i4d^"a«!s cf thp re'ncte 
atatior. 14 that the Bt^tion :.b authorized ta access che rtetwork 
10 and that the remote scatior. 14 h&B a software version 
COTatibl-;.t vvith the network 10. Upon verifying thar, the remote 
r-ar -^n 1^ U an authorised user and ia cofipatibl^ with the 
;56tv„-„k 10, th^ central station 12 issues s local iaen-rlfier in 
favor o;: tne. remote station 14. The central station is, on the 
-tther h&nd, does not imdiat&ly tran^rnit the local idem i f - o'?,- 
tion to the remote atation. Under t.he in\?ention the cencraX 
station ^v'alC!? unti.l the na^st downward portion cf tlae data period 
51 before -ransniTtting the identifier to the requesting remoicie 
station i4 V 

C.„^;ar.ir:ea within the locsl identifier is an identifier 
of a reser'/ed slot of tl^& request period so allocatei tor u;~;<5 ny 
the remote at?^tion 14. The central station 12 sr.^y -rc^ta a 
-eserv'f'd slot tor thr- remote station by expanding the length 
oi th-e request period to 11 slots or may a^^Fv^n ti.o -eo^ct^ 
statxon Z4 to an unocc\ipied i»lot of reserved «;otc i ■ a ;f-"o< , 

. ikewise, the centre^:, st^^Mon 12 t(<^y de-allo->^re a ..^t 
prpviousiy reserved for u«e by other remote stations; H feased on 



'X" 1 cF^t 2 c„Ot.fi! 1 "^1 "tsrce 5sf:.ir^'<» ix-^t. n« sia„e '-h>» ic^ 

2 th ■>! I n<i,'ai;<.} '3? ^o<^ ' i^'--^ o ^ i-^jc ^ 
c«*it:i^i st':i-iD-^ 12 trancn^t^ tre local xaert^fi^r tv "i^e 
riS-Tofe Ft3tior. 14 throuah use of a r^^crt^^-t srior c^e*-;! rc sead 

c^t-™*!-- -^-ri^-os loc«^ xden^ :x5>. and, >„sirg "he rctsi«-yea 
^oc^l xi^'itifx^r, iPay trans^irxt a Request r;^ aend 'RTS) ^i::b'.r trK 
o«-."qnatud 3r^if~o->v»-a sslot onde^ a" iTplicit poXimg format aurino 
t-e ^„quFgt parxod 30 of tr.e next avpertram«i. 

7r,d«>- ar alterrats a#>odxjr«;pt , tre i<is«ot«;i station ip^r 
c*-!"t "tr a \:>}Crs v'^n>ediat«2ly xeapond by trrvn<:rut. in:< aa*-a 
AJLoiti^t^.y, ^ csis^itral station 1? jtsay traM^ a EegCTS at any 
*-i,^c - fiX: *'liOl&*« in the roquast period ^«.g,, wne^ai a rs»notg» 
c^o .o-t iv^ted or le&v>ss the service cov&iact?* area 

the i5^t«o2?iic 

:n c^jn^ral, implicit pollmq is? ^rtoxm^d during tfee 
.^^loo and cjH-l^-c-st pacing -~ of ctAy tr^o&t^ re not*. 
5tfii^u?^n» wr^ci teguastcd access to the chat:>^^l — p^^ifcrn^a 
f^ur^rg t"-» dat^ T>eriod ?>: 

ir.^ti«:« chc stioe-^ra.ro r>e rential stati:>n 
^..=^aca&t^- an RSY^^T or yJlOTC txm^ 52 to all t,. — 

- <^ ~ staxt of - ruFjDcr ^* rirc slot- ~ i^.^ 



' " ' " ^ - - rc rt ^ ' chore vfore ^€3S 

tha com^nic^tx^n chanjie^ wo^jM be idle fo- a poi.Jo- t.v. :0'^ 
ma > 

-station 14 apecitias ib^ nm^x ci aata flames -.i wants to f^^^a.-? 

«.c<^^ri-^ 'i^^f fP^iiiy tirea a xsnot^ station 14 get.^ x>u Is* vo£ 

e-icr. F^y a single ^tstxDn it it requ^^tc b« rc.^eJ tOv, 
^^-s.^ Once 'J i^quc^t period £0 i« coTpi^te, :::hc c&r.t^al si<dtion 
:? fcas a picture all upward and downward data |.'eiicas. c:nd 
v^ll dxvic*? ur the to'„D.-^r"-*-'%t^e eruicablv 

A ceatiai station i:;: may iM-.c&ta vithxn the RVS fiat'V 
dx^r-mg the RT^/rvsm'Tk/Ai-^ sequence h:>w rs&Py trair^cs it wxXl send 
. t-: „ >fo-- otaticn during a superfrra, taring a CATA/ACX 

-he ase o£ a bifc indicates to the renote station 

14 th^; "-n^re IS a^ore data ta be transtaitted during -he sj^nertra- 
me , 

£vorv rersote station has a prsa&&:5gnsd waitij^g pet icq 
that Aai: ;:>4>ain uncn the reception of the Ef^TJ^C >i MRr'^t-ir frdLfis. 

- ^-n r«i- oc's arr* xi:>„?fti atcid riire T9 ^r, J^^igure 

^ v^.i_s-n up t.io teTia..r.der ot th'> request p&rird Sc 

*iii^c lOT^te etCwior I ^ass b«e- assic-u c t ti^ - nc 

v.^-^ tD Lians-^it o"^ t..:> cne-^nel n«"ro tn^ tif ^ ct h^"-" 



-20" 

issued fTc% re^ot" *5tstio^ ? i-. * rne slot : „^f) tne 

B-^ticu3 XT tiv vBt^oxk. ano acc<>vdinqly, the Mi^cr 
cru-c t. r.<-^. ,v,,.^ g^^^ j^^^^ ^^^^^^ ^ 

.-let x^m^.^erizB a negative; accesi« requeue sigu^X to tl- centra 
3l«..ion „ A- wi.l be s^ivii below, an &lter,nd.te eniboiimer.t: ot 
t'>e »xotccc„ ^Ic^^ys rotur-"^ either a positive or segative ac. -fs 
rcqa^5?c signal to tbe o^T^tral statiori uposi issuance or a ^^RSY^.^'- 
fx a?ne . 

?ltt«r ev&ry station bsaii ^xven a chance to f -.l^e a 
r^.«erv^r,;on th« ^erstral station wilX witch to a tr-d\.x2d 
•s.xl c^.: FDi:i.-^3r rode whraxn .t wxXl sequent xaXly x^sxie a CT£ 
txa-,^ to ev€^rv >enioce staticrs :4 that inade a i-^servai^i n 

Before the cenfcraX statioii 10 begias^ tiii; ic^. 
vcli o\ -r-^r h^no, Uh. central station 12 ttiu&z d&3cr^W 
tLe cat:^ r"^-^cd foi t*ic brafit ot chose resnote 
th.^t i:5a> w.sh to power-aown for portxons of tlie data c 

w^.^tx.ns by tiaM^tting ^ C^YKC or ^JSY.\\~ rs.u " m> 
rs"v^->-^ and ^")^;V¥C £i.ap».s differ riiTra^i^v t.-■J^ sec .nt m 



Xi !-it.her a CSYf^c or an EDSYHC irame S'i is useo, then 

p-o -^.-.u.: i?eriod \h.? \^pw^a-d f ranaua.^.?Aon of Qv^ta is zo be 

A remote station r.ot needing to transfer data tc the central 
scatnon ii: nay the titne period specified to deactivate its 
tranHJtiitter and receiver uBtiX a point just before the broadcast 
period, where th& rmot^ station 14 must again re-aativate its 
receiver for the receipt of system iMorsaation during che 
toyoadcaBt: peariod, 

As illustrated in Figure the central station polls 
zno f-.~s': reTiOte f^rarion duri?\g fraaie 60 of the ■upward period 
wxtii CTS xrame P^^ axtjce remote station I sent Itw r<^if.»rved 3let 
request fran^e RR, durirjg frame S4. Imtsedda tei^> up;jn receiving 
t,:c pc->,. sifcnai addressed to x^etnote static-n 1, that station 
res^'>or:ds witn its data packet DATA, during frame 62 , The central 
s^tatlon then checks its poll ii^t to dateline which remote 
?tatx.M. te polled n«xt. In the exai^tple shovsru, reT»ote 

station 3 is ptli^^d vx^ poll frame during frame 64, :^nd i., 
r>a^ponds with it^ data packet DATA^ d^irijig frame The toll.r:o 
.rd- ..pv, .•"-rpieti:?ii of tfee response o£ the last station on 

the list. W:iich, ;ri this case^ was renote ctaticn 3, 

Priority tsessage capability is .sIsd provided for in the 
r^^c-xva- ou~based polling and data exchange protocol of the 
pieeeRt invention R^cai: that rhe control f icl - lLx- 
oh'-5-nt-i fra?ftC2 forTf.ar 20 fF13. 2) includea a nutibci sv -nvir;-'\:i 
fitoxiiy f:aos, :r. tne preferred eaoodisaont :u»^r .cvou of 
riiority ran be Iniplemenr-ed nsifw two priority flag bito. Ir sny 



would s«t cxi--tv fi..q£ *c a- ^rP~:>^^-'--^ .e-ol 

-t-^-^ > T .ts TOi t.i'-^ ?.o. av^ixng th^-^ ie-se^ve^i ot 

3:e4kPs5t pcric^d. Upon r^sc^ipt of thiB resesr^'s^a p^lot -e.-»wOs*- tiane 

.^*»©-rsno., the pr.._ l.s. ^nto priontj-'iav-i oidex. A.cordj.ig.^ 
th{< '-entra: sta::ion wo^ld pen the reTO-*^ j^fafcicns - ori,„^ 

.^T^u-ig cy^l^ dxagran ^hc^ it. t<lgar>^ ^ car re used 
tc i:;ustratfe. the resor\'gt.^on~]basea soIUng protovci with 
piio> '.>'--:3v<„ y^llirg Mstii^e tha^ the ti:s^4, ^Ira Tij , TS- TS.< 
>tramt.s 5<*-5S) of the reserved slot psxi'^.i ar, ::;^v -rue-i- 

"iillv assigned to correspona with three reraut « pt&tio.^ 
.fa:, t-^-ee vs,io*c statio:j& haa nosi-pr^orxcy t<^ss^3ao«a 
jn^-n ^^ch ^cula seM itB reaervea ?^iot j.eqiies" m £x^t« taii-t 
tj., vsrpropriate t;n$e slot, and the central ©tatxon vjouIo p'^^ 

-er^.e r :!c~i m werical order, l.e , the poll xXBt would 
a^Mi: a^' P. if, howevei, xmote cl..u^ 1 i-a.^ . l^^^e.- 

c^-k pri:>2:itv Tj^e^gags to ^erjd, snd retooto -sL:^ ^c- . ^.^^ 
c>*.^c -o- . - :^essa9e to send, tnen trt&'^e ^tations^ wcuJd indicate 
ou^tt \i«^v-Dg th3 SMiorxty flag^ in >^.i< x^ci"-^'' i i .-^^ 

ic;ao>vec s?lo- request rrames The cei.-r.-^. ^oi c .^.i 

CTo^^ :i?:t aope^r ast F., £>, , p.^. Thus, remote 

^u;tip..e~„e\^l ^t^c .ty m-^^Ba^a ..o^ieipc . a j ^« s a - t^c 
present i.n\vi)tio". a f^'W ct w^icb will be d-^^.crxb&i^ belDw 



frsxc tJdnrv-.r. froru tl.^ station to the re?5K>te 

=^,latxc\ attei ^:he recepcion cf ea::h c.ta m^sage tron th^ resnote 
^station, Ixi order to send an AOt fra^ra, tr.e central statio^j la 
™i5ct, £^y", correctly receive the data message before issuing 

The example of Figure 7 iiiuscrates that,, .rjring the 
r<^-:.«rYatlo;- r«q^;e^3^ period, r^n^ote ©tetlons 1 and 3 have 
transmitted reserved alot request frasn^^s S4 and 5€, re3f>f'r- t-lv- 
Therefore, during the upward data transfer period, ^aci .o: -.aehk- 
two remote stations is polled. As before. first poll frame 
is issued troiij the central station in frarjse 60, and data r ^-'^^^^ 
DATA, from remote station 1 i^s returaed during fra:rs £2, 
HcvA-ver, novv> an acknowledgeaiant frame is sent frojn the 

centr.'*! station to remote station 1 during fraj^ie 63, A sisclsr 
poi:iing/aata t:ranefer/aok«o^XedgeTaent sequence occxirs for rerote 
&^tat:ion 3 durlr^g fratses ^4, 66, «nd 67. A© only partially shown 
in Figure 7. remoce station X^X, was polled, ■rraas-ui-e-n 1-^ 
data packet, and its aoknowiedgmeat frame AK^ .ig shcw-i .oeing 
returned durxng frame 63, 

If the remote statiori I4 doee not rerel-v^c ^.n =^rk:nc-\v:- 
.-"dgenaiU lACK) from the central station 12 f-iiu-^an^i ^ 
tr„ ic> dees not get. polled), then t;ne resrsote station 14 

^2i. a reserved slot request {VR) during -be next req;>v>c<i x.-.-r:oi 
It the rejaote station 14 doea nor. gee resp.-ncc ^Ive- ? 
tries, the data is discarded. 



^t&tx^^jx^ w ^ch r^^> hav. 5o ivaJ:-d cxnu^ ax>v.^rd period 

period ar* sent witn the broadcasr U 9, ri??^' hexaa^„c.iH.a« ^ 
ET^oadcaat dat^ frres ate not. preced^^d by an RTS^'CTS axcn^xiq^ arcj 
not sckr.o^l^dged Dy rerecLvmcr remote Btat u it tr^ere 
- - -""-^ ' ' .--^ rh- ccn^-^ai stat .->r to 

rr^ ictoi^e «^~a"ic:i*. i^, nen an Fr'SYI^'C fmsrse 53 a^, tn« bev^inr.ina 
of rhe lata tnarioQ 51 ttiay usea tu -n^^cate a broadcast iergti. 

Following tha broadcast p^x'M xa tas* d^v^.v^^-n ^ 
pcica. I£ tne data descriptor the beg:;r*nin9 of r-^ 

period 51 were a DSYHC fMe, th®r all rernota atation^ 14 must 
raTfiain activated during the downward dats perioJ, 

If, on the othsr hand, the data d«acripLo> w«:; j ^ 
EDSYNC frame, chsirj the contenta of the S^DSYjSTC would provide 
advance notilioation ot whioh remote station (a^ :4 .J ^ 
d^ta Slid, therefore, vfhicb remote staticrtiS 14 wcy.<. ^era.., 
activated dtjring the downward dat^ period. Ot>-er r&imt^ stations 
14 not present within the liat of the SDS^fl^r frair^e :nay dec^CLivate 
for th^ disration of tbe do^rms.Td data period. 

Data transfer from the centra^ station 12 to tnf» re^notc 
stations 14 durhig the dowiawarC t ' v ^ ..^-.'t. - 

two pof?Blble scenarios. The ;.';euv„ ..^ ^* ic^* - -^a 

an Krs ar:a W3.i: 'U.k a crs b<>=>tnxe tr-L^inj^nitcin^j the d'^'.r:-., <.<^ v-:,^ 
simply transput a daca fratne ^ind w-^it r;cr ar. <io<-owloicf»-^r'«»-t 
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respon^;-, -v.^ „e,« ot the RTS by me central scatc.oa 12 ayo-^.- 
zh^, imn^ceassry trariSttsiHslon of data when th« x^ernote staj:ion .u 
siu=iy r.ct b.j v^itiiin ra.w of the cenrrs: ;-r.,aricn 12 Tn<- uss?' of 
RTS'.-^-T> e>:-};ianq«,, on cho other h.^rjd, ca-sj^s^s? :?c-re o%^ev«i:: oac^i 
traffic betw^m the cencral station 12 ,^nd rerf^ote station 14. 

11 the >>-or« i;iot-cn -e-eiv-d an i;r.:aneous data 

to the central etstion. rf the central stati.-ji received neirhsjr 
j^r acKru-wu>dgcM.-.L n-xe not a negatl^o ^?r-io..UKiQement trai^te 
trcru the re:tct«;' station, then the central etacion wcuid ^etrans- 
snlL tne same data i??esa&ge in th« next Hxsperframe. 

r-TOnse to r-he RT^. or the CT5> ia received ^ith errors, or 
if a?ter the RTS/CrS/DATA sequence, the ACK Un^t received, or 

''C' i d .viti. crrci.^, rheu . ne csntr«: r^tat^o-^ 

begins it^ ret ranarnission v.?ith the retry bit of the RTS frarae 
s^t. On the other feand, where the DATA/ACK sequence is used and 
me-e ic ;.c Aflv re;j'eivv\-:, ci if the ACK is received \c:t.h errors, 
then tiu? central station begins its retraaaialasion with the retry 
bit of the Di^TA fratne aet < 

cc imc .rou ths requiren^enta of t^.e -I'-.J..^ aata 
cora«>unlcation sy;5te«^, it ntay be advantageous for the central 
station to track and report 03s the nutnber of active retnote 
^icr.icu.^ '.nc net'A'ork ~- whe^.her or t^ot each remote j?tation to 
data ;r.e.^F,age to &-end. For this purpose, the central controller 
%?ctad issue a mandatory request syr.chroni2;at.,ion mE^{^.C' trair.- 
rcc :J1 of tae xc-iore stati^nf^j. When a reifiote i^t.jMaz vece^/ec 
tKi.^ rrame, it responds vnth a rrs fram.- it ic ha.^ data to sena. 



a part3.cniar refv>ote staLirlon do^^-s? r-ct r^'i^^oond tc t:he qlobal 
r£ss«rvst tor sync £rd:..r, -he- r:^c centra sua; ^.^-^ -^rs5„\ ; r-^t rr<=^ 
particular rurikjL^:: ^^t-j^rior, 14 is ont presu'ut.iy ,scc:a,vcx, :r 
(aanner, all of the active remote stations will be accounted £or 
> f-y^-^-^T .vr.i.u^t affecting th^ thro\^ghput of the da^^ 

Pnjriodicaliy, the central station issues 
.""^\>r , - -^-r^i^ ^ - a ':r.^ne nvrl-t-i , 

:he supertrark, narnr-r T?&y te u»od i:y tne iwte sc:ati.„?> as? 
a functioi^al check of proper operation {s>g,, that a particular 
^v>.?s; T.^d.^ .T,-e-va] did not cause a remote station 14 to ?stiss 
j^^nri ot a superfvasae) . 

The timing dUsramB of Figures 8a and 8b illustrate ths 
sleep Dod^ of rexote station :> , Durisitg the &leeo ^ode, the 
rontrollsr m the remote statio?a 14 may disable the inxrared 
transmitter and/or receiver qircuxtry, as well a« any other 
cirtairiy fsuch oS a ro^-j^Tavj;.icsni c>r.c procs?ssor which is not t>B±ng 
used ?.t the cime. This sleep mode ensures minimuir. power 
consumption to extend the life ot tha battery. Figure &a 
re^enrs rh? po>^'t>r eort»u?rpt ion of the remote .-.L.-^.xAo- receiver < 
a^d F:Lgure Bb represent;® the power consum.ption ox the reTJsots 
st^nion transmitter. The^e two timing diagrams correspond to the 
I ^'"ir>i cycjCi ahom in Figure 7, wh^rei^a sck-nDWledgn;ent fraaiss are 

Since ths reservation sync traijie?; 52 ocid descriptor 
tz^ i ^ c.t-^ sacci,c.iit-.ally periodic i isx.ote .t„M i car: foe 
pr.^grc^Tj^med to pex^uodicarvy e:iablu sts x-eceiver to wait lot a 



clock tclsran:;c»s^ A£tj the r^, ^sexvaticr By-- > 

.^a** f-^ t , the -es^Mticn request p^,^-'o<J ,ia;3 e-iaed ^nv 

t-* polled -Ssta tianst**t ^t^r^cd sapwara p^wcd^ ha?> begun. 

^"ce^^ ... ; rxi th&ti at ^ea^t the ^ec^-ver n^ed^ to ^-^^-^ 

^ctx-K, dxjr^ng tl^e upwaid perxwd £oi th^ receipt ct ^ r irvj 
ns4£^^qe^ iDor te-ei^L ^ pc.lxn,-: wsag^i. di-e-Cvia tc the 
^^u^*-^ station, t'le rece^vei: m^y be daactxvot&d and t.ro tr--cr j.- 
tor ^ctxvat*„a ^Xso, it tiic descr.otcr to^ dar^ ^^riod .1 
L^^r^" -«r^ LnuTi -h.e remote si^atxon 14 raat renaxr act.vt* 
fv,.^ Kt^e ^i^adcast period and tc>r tn« dovriward peric 
It" a ^-ra^c diw^^ed to the restate statio-* U jis detc-'^ i . 
-ct 1 , transmitter of th? retaote statio.^ 14 

:f t.-^ d^?;criptct 53 of the data period - ^ -"r ^ 
-.ron^ tnor tU -.exct,^ .-ratio^i l shu.« down urless ctnerwise 
it^aaxreii. :f tre rero^^ BZ&lxor^ X4 baa trv^r^-- t^<; . ? - ^ 

T -"t;^!:, . ^-t vi'oi.^d ^em„.. -active unt^^ pu "ea, % -ri 



L^'^5u-^ri£&^ur. oi tne data fras^*^. ^-o { hf daia i^axe - ^^-^ 

r,r^Ti553'ltter wouJd aga;in desctlvai.>=5 and the rerftivci c.cLivafr- rc:; 

:^<^"rfi>3e tha -*$;rote sr,;5t;on would only act3.v'-^r.e icr Ln^ 
broadcast period It the EDS» rnessagc- Indicated chat tr,e 
^>rc\-i'i".^"l pcr^ci ^-avs; u non-cero ti-^if? period, or if a d^t.a 

tiane war« fce direnzed cn$ mobile staticjj^ i4 during t:hg> 
downward period. 

^.i?c-.vec ;5vxh zhat it ca". wait: for its pciX frame P,, At r.iTne 
t,, tae poll Pj lias been ^received ^lach that; the rmdv^T can fos 
disabled, Hov/v-^ver, zhe transfni^^t&r is iredl^teXy enabled si*ice 
aata pacji^et DAtAj must be transmit cad during frame 66, Fror 
tiraes to t^, acknowlMgerat frame m.^ 13 b^ing received by 
renote ctji'-ion S. Afcer time t^., the recaiver of ths renote 
stat.cn can return to ics sisep mod^ imtil the broadcast p^;r:od 
and downward pariod, 5?hera a |5Smc descriptor S3 is received .'sno 
-.f :io ?.i^«^^ag*?^; were received by the remote atacion 3 {bb depicced 
in f:g> 8a,» Kmidex either DOTC or EDSYIC descriptors ^•>~^> , th^s\ 
gt least Che cranstsltter will remain daacti%^ated nnt ; I tr.^e uexi 
sop-rrr3T,c A;== c«n n'>^-' be i^een, tho sleep nsod^ ;a used by the 
remote station to conserve battery powar when tha eentra: stat:;-:, 
IS if? communicating with other r^imote stations 14. Var icu>i othejt 
ffleop ru\i'- cnnf agura::ico.s may alao be used, par::;icularly sinoe 
^rany of the cowninicat^ons pxoc&Si&otB used in the rcrot.- Fta";v.Ov. 
tnay include their own internal power coni^pr^'atij^n c\rcui':.^ 
SsOftw^gre, 
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cn- rt rh„ r.-T^ofc ^ a ^cnc c^c',.r. ; ct .,^r - c'^oy:? ^^^^ . 

<„u''^j F"cvr„v,^ ^ . Cv' o-'^*x-^: '-tr-^oa •'arc 1 :h<^ 

r„ > ^ ^^~co>o-a rv$:::cocc a^Mi^-^-i^ £:^ot 

^ t.. CM .-pui^.t"or, op -r^- .res 5 R^moto co^trrcller ^.0 

„ni"-taces With a data Dxocj-sscr n? srtd a cDi^-«umcatic-^ij 

... -vr-:Lea .^-ik noxn^ r*-e »ol}x;nig pictoox 6^hcix^e^ ^b.v& 
Tr Che px^tBTr^d aabodmer.t, da- a prvcessor 1X2 i3v p-,, ^ 
u K?fOY : No, HloaiB^^ nand-hold ccmpater. «rd ocam^T^^ca- 
^roo«s^oj 114 Hmy an asESO IJ^ ux^^-xa-e crip a. so 
-v^i.afcl^ ^ro- Intel ax- Tjav be a Field JrograTOO-.c CJi p ^nay 
h < -t<-^ t,— qxasmed xogic prcYided b> Speetrs.'^J Co-r^ 

Con >nu- -I cations processor 114. ir ;:;u:£a. cortr^^l*^ 
ui.-mcx ..aT--itter lit and infiarad rcc.av«r lie Intrar^d 
i.s^nsru-t£jx^ ana i&ceivera ^xe well teoTO xn the ^it ^ ^ra>. 
to perf^int the contro: c* tha siesp ssoda ror ehe re>5.^L. &r&t.ca 
""^ ^ f V ronrro.«? the application o£ pow«r ^lon 
ro.v^r ^^viiDFlx, 1:4 to transritter and r^oei'v&x hirrV^ ti.^ 

"3 a^-c «t?so cor^.~iect:ea to remot«> ccntrolle- ( ^ c ^ 

?rrtorr tn. s:.'Hch3:cn^ SAL^Lor and station )<^e.:c.* -atx 
ntjinct-r^ns cr each rciiOt^^ st i 



^<,l ^ K.^ t f *\ re( ^ ^ ir-x »H 1 . 

X ^ / \ I C ' 

IS. v^sec* to tra^ rr^t ar4 r^csi^v® aata $rci nf «rid l<.rK !■* to ^ 
-a V <:Q . „t Ir the praresred <„rJDc^*f(C^«- <^ ♦ij--*' 

"■uH x„.,vv of uB^iis, ^o.-^^ - ^ f^-^ct^.. ^on i <^ 
a"' anrf^arer 

Bpc'c:i„c er>»odxrfteni:s of the pressent invsnLioil 
hij\^ cnowr> ^snd do,»crxbe<i herein,, further modifications and 



XTp:^oYe,m^nte may be n^adsu L-/ r.hos. «icl,Ooa m tL- art. .^11 such 
;.'^r'os-vl and cialtned hsrein to wi::h:;n tiM gicope of the 



: .p^--at^o^ -rr ^\c.^sno:i.ryj oca., i^^t^-e^r « .-enteral 

r.ei . , e a-.-s.- -on^r^un rAt:t,c^r . nar^r.^. c.^T|,>_«jr T^aini. 
tcr xec^irirM me^D tf^q'ie^ts frcrr remote ^tatx^n^* ct tr,c 

^ c->.:t.»u„.r" h-t.^ _ »o-cCvl a-a a non-contsn;:aon basiled protuoc;, 
and vxeans fc- polling fo- data .roasters durxnq ^ second time 
prt.-J ™ -w-v ^v.^- ^^.^ ^^jj^^ plural i-y c5 rr'Totre sta^^cr.p 

during the ft st tim:: period, 

receiviny acre^^ requests from rewe starxons of the plural ry 
o*' rsfrc^t". statioiis during ^ flr^t time interval under a cor.t?'?)- 

r-^ripxi^e^ & p:.:ia3;i*y of t^xtne division jtu^UipXe access slotsi 
wi'Dh^rs t>^e flr„-t time interval, 

^ app'iratuf^ xn ciai'ft I wherein the n^ars ror 

i^.crtvmo acs~es^ request a from remote stations oi the plu-^^xty 
of .encte ^t.^Hors during a firssfc; ti«ie internal undex a conten- 
ts n ;j^crccs^„ <u.\d ^ no:) co'^cent:ic» bas&d protoco: turther 
ocs-prismg jreans, Iccaced vfitMn ^ sXc- of the pii^a^--^ 
?Jlot& for xaentxfx; coftletiticn ^lots asd non~-ontpnrx-.. ^.ot^ 
tc , iali*-\ cr "cnote sst&txons. 

•i 71;-=^ opj^arc^fx:;^ CSS in olaitt, 3 further c-t-i - 
f-r receiving an ^oce«s t-^^q^eet frcm a remcte ct^t^ ~ - 
plviralxty ot renote sta^.otxK vith^n ar. id^^ncitiod co^tcn^^or 



"'^^ v.-l^VMtTT^g 5 ncjn~ content ion slot to tne 
T^mmi& ;.s?ta.tl:cn . 

of reT..x.e stat.-.on excnaxiging ao^ca a cer.crai stacxoi> on 

wireless r.im^ divided miltlpl® access qomuni cation channel 
:'c"?.prici-o, ;^i«ang^ for receiving an access regu^sst trx-ojn i:h« resioce 
^cation aurirjg a first time interval under one of a contention 
iDased protccoi aod a non-cmt^ntlm based protocol t means tor 
>-;xch:.:r;in;,5 datr. during « second time period k'ich the r©t?K-^te 
s^r.st^^on prc'vidina thiS access rsqiiest under tlie non-concer.tdoa 
based protocol during tha first nime period for data tran^sfsrs? 
-snd trean? tor providing an indicia of «poch length of the first 
and second time periods to the rmte stetaon by the central 
^tatiori. 
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